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(57) Abstract 



A method and apparatus for downloading tone data from a public land mobile netwoik (50) to a mobile telephone unit (20) are 
disclosed. A m(^ile tele{>hone unit (20) includes means (160) enabling the user to request downloading of tone data to mobile telei^one 
unit (20) fnmi a public land mobile network (50) via a connectionless communications link such as the USSD tx SMS. The downloaded 
tone data is uniquely associated with a selected telephone number within the mobile telephone unit (20) such that a call to the mobile unit 
(20) involving the telephone number initiates audio play back of the tone data. 
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METHOD AND APPARATUS FOR DOWNLOADING 
TONES TO MOBILE TERMINALS 

BACKGROUND OF THE INVENTION 
5 Technical Field of the Invention 

The present invention relates to personal 
communication systems, and more particularly, to the 
downloading of tone data to a mobile terminal to enable 
the playing of the tones in association with a particular 
10 telephone number. 

Description of Related Art 

The ever expanding list of services available via 
personal communication services (PCS) systems have 

15 provided PCS users with the ability to select a number of 
services from their mobile telephone unit in addition to 
the standard telephone communication services . A number 
of these services require the user to view some type of 
graphical or alphanumeric display upon the mobile 

20 telephone unit . Having to view the display can in some 
cases be inconvenient, for example, if the user happens 
to be driving, if the telephone is located in the user's 
pocket or briefcase, or if the user is involved in 
activity precluding the use of their hands. Thus, it 

25 would be beneficial to enable the user to know who is 
calling without having to check the calling number 
display. 

In other cases using existing PCS technologies, the 
user may have more than one telephone number associated 

30 with a particular mobile telephone unit, for example, a 
personal telephone number and a business telephone number. 
The user can benefit by knowing whether the personal or 
business number has been called by the use of an indicator 
that does not require the user to look at the phone. This 

35 will enable the user to answer the mobile telephone unit 
differently based upon whether the business number or 
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personal number was called. Thus, a mobile telephone unit 
providing the user with the option to select and download 
new tones to be used for different call scenarios would 
provide an ease of use and flexibility that would greatly 
5 benefit the user. 

SUMMARY OF THE INVENTION 

The present invention overcomes the foregoing and 
other problems with a method and apparatus for downloading 

10 tone data between a pxiblic land mobile network (PLMN) and 
a mobile unit. A mobile unit includes a client 
application for requesting the downloading of tone data 
from a PLMN through a connection- less communications link. 
Requests from the client application are received by a 

15 server application located within the public land mobile 
network. The server application is normally associated 
with the mobile switching center (MSG) . The server 
application provides access to a tone data base wherein 
a user may select a tone for downloading through the 

20 mobile unit's user interface. 

Once a tone is selected, the tone data associated 
with the tone is downloaded to the mobile unit via the 
connection-less user interface. The interface preferably 
comprises either short message service (SMS) messages or 

25 unstructured supplemental services data (USSD) messages 
which are useful for downloading unstructured user 
designated data. The downloaded tone data is then 
uniquely associated with a selected called or calling 
party telephone number, or group of numbers, such that 

30 when a call to the mobile unit involves the selected 
telephone number, an audio play back of the tone data is 
initiated. 

BRIEF DESCRIPTION OF THE DRAWINGS 
35 A more complete understanding of the method and 

apparatus of the present invention may be obtained by 
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reference to the following Detailed Description when taken 
in conjunction with the accompanying Drawings wherein: 

FIGURE 1 is a block diagram illustrating the 
communication of a short message service (SMS) messages 
5 between a SMS operator and a mobile station; 

FIGURE 2 is a block diagram illustrating the 
communication of an unstructured supplemental services 
data (USSD) messages between a USSD external node user and 
a mobile station; 
10 FIGURE 3 is a block diagram illustrating the 

components necessary for downloading of tones between a 
PLMN and mobile unit; and 

FIGURE 4 is a block diagram illustrating the manner 
through which a user interactively downloads tones to a 
15 subscriber identity module (SIM) card. 

DETAILED DESCRIPTION OF THE DRAWINGS 

Telecommunication services are normally performed in 
a structured way. For example, specific predefined data, 

20 formats, and signal names are used to set up a speech 
connection, to perform handovers, and to authenticate 
mobile subscriber information when providing 
telecommunication service to a mobile sxabscriber. With 
the introduction of the global system for mobile 

25 communications (GSM) and the personal communications 
systems (PCS) , a number of new and advanced supplementary 
services are being provided to mobile subscribers. Since 
these supplementary services utilize user specified data, 
there are no structured ways to communicate this data 

30 between the public land mobile network (PLMN) and a mobile 
station. As a result, a number of unstructured business 
protocols have been developed for the GSM or PCS 
environments. As the transmission of tone data between 
a PLMN and a mobile unit falls under the category of 

35 transmitting unstaructured user data, the transfer would 
be controlled by one of these protocols. 
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Once such protocol is unstructured supplementary 
service data (USSD) which has been introduced to enable 
user interaction between PLMN applications and a mobile 
station in a transparent way through a mobile 
5 telecommunication network- The communication is 

transparent because no review or manipulation of the 
contents of the message is performed during the 
transportation period. 

One type of user specified information that may be 

10 transmitted between a PIMJ and a mobile telephone unit is 
tone data, which then may be associated with called or 
calling numbers in a manner designated by the user. 
Reference is now made to FIGURE 1, where a block diagram 
generally illustrates the communication of a short message 

15 service (SMS) message between an SMS operator 10 and 
mobile station 20. The SMS operator 10 sends data to the 
short message service center (SMS-C) 30 to be transmitted 
to the mobile station 20. The SMC-C 30 encapsulates the 
entered data into a packet message, such as signaling 

20 system number 7 (SS 7) signals or X.25 protocol packets, 
and routes the message to a short message service -gateway 
mobile switch center (SMS-GMSC) 40 within a PLMN 50 
serving the mobile station 20. The SMS-GMSC 40 
interrogates a home location register (HLR) 60 associated 

25 with the mobile unit 20 for routing information (i.e., an 
identification where the mobile station 20 is currently 
located) and subsequently routes the message to a mobile 
switching center (MSG) 70 serving the mobile station's 
current location. The mobile station 20 is paged and a 

30 connection is set up between the mobile station and the 
PLMN 50. 

If the mobile station 20 is already busy, the 
connection setup is not performed because the network 
already knows the mobile station 20 is accessible. If the 
35 connection has been successful and thereby the mobile 
station 20 authenticated, the MSG 70 encapsulates the tone 
data into an SMS message 80 and delivers the SMS message 
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to the mobile station 20 over one of the control data 
channels. The control data channel such as a stand alone 
dedicated control channel (SDCCH) is used instead of a 
traffic channel (TCH) to allow connection- less data 
5 communication. After receiving the SMS message 80 
encapsulating the tone data, the mobile station acts 
merely as a buffer and passes the data to the attached 
subscriber identity module (SIM) card 90. The SIM card 
90 then stores the received data into an internal buffer 

10 or memory register. Lastly, if the delivery has been 
successful, a successful delivery report is sent back from 
the MS 20 to the serving MSG 70, and subsequently from the 
serving MSG 70 to the SMS-C 30. Otherwise, a failure 
report is generated. 

15 With respect to a mobile originated SMS message (MO- 

SMS) , a user at a mobile station 20 can initiate an SMS 
signal to request downloading of data, such as tone data. 
The mobile station 20 makes a request to the mobile 
switching center (MSG) 70 to transmit tone data to the 

20 mobile station 20. The MSG 70 encapsulates the request 
into a packet message, and routes the message to a short 
message service gateway mobile switch center (SMS-GMSC) 
40 within a PLMN 50 serving the mobile station 20. The 
SMS-Q^G 40 retrieves the requested data and subsequently 

25 routes a message to the MSG 70 serving the mobile 
station's current location. The mobile station 20 is then 
paged and a connection is set up between the mobile 
station and the PLMN 50. The MSG 70 encapsulates the tone 
data into an SMS message 80 and delivers the SMS message 

30 to the mobile station 20 over one of the control data 
channels. The data is then stored within the SIM card 90 
as previously described. 

FIGURE 2 is a block diagram illustrating the 
communication of a USSD message between a USSD external 

35 node user 100 and a mobile station 20. USSD messages are 
utilized by the mobile telecommimications network to 
transport user defined data to a mobile station 20 or an 
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application module within a mobile station. Therefore, 
instead of storing and receiving character data into a SIM 
card, the received data is either manipulated by the 
feature application modules within the receiving mobile 
5 station to provide special subscriber feature functions, 
or it is displayed on a display unit for user 
interactions. 

The external node user 100 transmits the USSD message 
encapsulating the tone data to the HLR 60 within the 

10 serving PLMN 50. The HLR 60 is associated within a number 
of different MSC*s within the same PLMN 50. As the mobile 
station 20 travels from one MSC's area to another, the HLR 
receives location update signals into record of the mobile 
station's current location. Whenever a USSD signal is 

15 received by the HLR, the HLR ascertains a current location 
of the mobile station 20. The USSD handler 110 within the 
HLR 60 thereafter transparently forwards the USSD signal 
to the appropriate MSG 70 currently serving the mobile 
station 20. The USSD handler 120 within the serving MSG 

20 70 receives the transmitted message and transports the 
USSD message 130 to the mobile station 20 over a 
connection-less commxinications link. The USSD handler 140 
within the mobile station 20 then receives the transmitted 
USSD message 130, extracts encapsulated tone data, and 

25 forwards the extracted data to the appropriate application 
module . 

Referring now to FIGURE 3 where a block diagram 
illustrates the components necessary for downloading tones 
requested by a subscriber (user) . The subscriber requests 

30 access to a tone database 150 containing a variety of 
predetermined data packages representing a particular tone 
or group of tones to be played by the audio output 155 of 
the mobile unit 20 in response to a particular calling or 
called number. The client application 160 within the 

35 mobile unit 20 initiates a request for access to the tone 
database in response to inputs by the user through the 
user interface 165. The client application 160 actuates 
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a serving application 170 located with the PLMN. The 
serving application 170 may be located with the MSC/VLR, 
the HLR, or some other external node. The serving 
application 170 connects the user with the database 150 
5 using either the SMS or USSD protocols discussed earlier. 
The user then selects desired tones in a manner which will 
be more fully described with respect to FIGURE 4 . 

The tone data associated with the tone selected from 
the tone database 150 is downloaded to the client 

10 application 160 as a digitally coded tone pattern using 
either the USSD or SMS protocols described previously with 
respect to FIGURES 1 and 2. The above -described manner 
of downloading a tone from the tone database 150 is 
utilized with respect to menu driven options solely using 

15 SMS or USSD messages. Optionally, an audio menu may be 
provided to the user such that an actual connection is 
generated between the mobile station 20 and the tone 
database 150. In this case, an audio version of the tones 
would be played for the user and the client application 

20 160 would record the tone and convert it to a digital 
format for storage in the SIM card 90. 

In the case of a transmission using a SMS message, the 
serving MSG 70 receives the transmitted tone signal from 
the SMS-GSMC 40 and then transmits an SMS message 

25 encapsulating the tone data to the mobile unit station 20 
over a connection- less communication link such as SDCCH. 
The client application 160 within the mobile unit 20 acts 
as a buffer for the SMS message and passes the tone data 
from the message to the SIM card 90. The user may then, 

30 through client application 160, associate the tone within 
the SIM card 90 with a particular calling or called 
telephone number. 

If a USSD message is used for downloading, the tone 
data is routed to the mobile station 20 by a USSD handler 

35 120 within the serving MSG 70 as a USSD message 
encapsulating the tone data over a connection-less 
communication link such as SDGGH. USSD handler 140 within 
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the mobile station receives the transmitted USSD message 
cind forwards the message to the client application 160 for 
extraction of the tone data. The extracted tone data is 
then stored within the SIM card 90. Through the client 
5 application 160, the user may then uniquely associate the 
tone with a particular calling or called telephone number. 

Once the tone data is downloaded into the SIM card 
90 of the mobile unit 20 and associated with a particular 
telephone number, the receipt of an incoming call actuates 

10 ring logic 200 within the mobile terminal 20. The ring 
logic 200 checks for the presence of tone pattern 
associated with the number called or the number of the 
party calling. If such an association is found, the tone 
data is played by the audio output 155 to provide an audio 

15 indicator to the user of who is calling or which of the 
user's numbers is being called. 

Referring now to FIGURE 4, there is illustrated the 
procedure by which a user may download a particular tone 
pattern from the tone database 150 . Once the mobile unit 

20 20 has interconnected with the tone database 150, the 
mobile unit user is presented at step 260 with a variety 
of menus enabling the selection of tones by the user. The 
menus may break the tones down in a variety of manners 
such as alphabetically, by music type, by novelty items, 

25 etc. Once a particular tone is selected, the user may 
play a sample tone at step 270 to preview what the tone 
sounds like. When a desired tone or tone pattern is 
found, the user may instruct the application 160 to 
download the tones at step 280. Otherwise, a user may 

30 return to previous menus at step 300, 

Although an embodiment of the method and apparatus 
of the present invention has been illustrated in the 
accompanying Drawings and described in the foregoing 
Detailed Description, it will be understood that the 

35 invention is not limited to the embodiment disclosed, but 
is capable of numerous rearrangements, modifications and 
substitutions without departing from the spirit of the 
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invention as set forth and defined by the following 
claims . 
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WHAT IS CLAIMED IS: 

1. A mobile station, comprising: 

a receiver for receiving tone data over 
connection- less communications link from a public land 
5 mobile network; 

a register for storing the tone data; and 
means for requesting downloading of the tone 
data to the register from the public land mobile network 
over the connection-less communications link and for 
10 associating a telephone number with the tone data such 
that call connections involving the telephone number 
initiates audio playback of the tone data. 

2. The mobile station of Claim 1 wherein the 
15 register comprises a subscriber identity module card 

attachable to the mobile station. 

3 . The mobile station of Claim 1 wherein the 
connection-less communications link comprises short 

20 message service messages. 

4. The mobile station of Claim 1 wherein the 
connection- less communications link comprises xinstructured 
supplementary service data messages. 

25 

5. The mobile station of Claim 1 wherein the 
telephone number comprises a telephone number of a calling 
party. 

30 6. The mobile station of Claim 1 wherein the 

telephone number comprises a telephone number of a called 
party. 

7. The mobile station of Claim 1 further including 
35 control logic for determining if an incoming call involves 
the telephone number and initiating audio playback of the 
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tone data for incoming calls involving the telephone number. 

8 . A system for dovmloading tone data to a mobile 
station, comprising : 

5 a public land mobile network serving said mobile 

station, said pviblic land mobile network includes a first 
application module responsive to a request from the mobile 
unit for downloading tone data to the mobile station of 
a connection- less communications link; and 
10 said mobile station comprising: 

a register for storing tone data; 
a receiver for receiving tone data from the 
public land mobile network over the connection-less 
commiinications link; and 
15 means for requesting downloading of the 

tone data to the register from the pxiblic land mobile 
network over the connection-less communications link and 
for associating a telephone number with the tone data such 
that call connections involving the telephone number 
' 20 initiate audio playback of the tone data. 

9 . The mobile station of Claim 8 wherein the 
register comprises a subscriber identity module card 
attachable to the mobile station. 

25 

10. The mobile station of Claim 8 wherein the 
connection- less communications link comprises short 
message service messages. 

30 11. The mobile station of Claim 8 wherein the 

connection-less communications link comprises unstructured 
supplementary service data messages. 

12. The mobile station of Claim 8 wherein the 
35 telephone number comprises a telephone number of a calling 
party . 
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13. The mobile station of Claim 8 wherein the 
telephone number comprises a telephone number of a called 
party. 

5 14. The mobile station of Claim 8 further including 

control logic for determining if an incoming call involves 
the telephone number and initiating audio playback of the 
tone data for incoming calls involving the telephone 
number . 

10 

15. A method for downloading tone data, comprising 
the steps of: 

accessing a public land mobile network using a 
communications link from a mobile \init; 
15 requesting access to tone data located within 

the public land mobile network from a client application 
within the mobile iinit; 

downloading the requested tone data to a SIM 
card within the mobile unit through a connection- less 
20 communications link; and 

associating the downloaded tone data with a 
selected telephone number. 

16. The method of Claim 15 further including the 
25 steps of playing an audio rendition of the tone data in 

response to receipt by the mobile unit of a call involving 
the selected telephone number. 

17. The mobile station of Claim 15 wherein the 
30 connection- less communications link comprises short 

message service messages. 

18. The mobile station of Claim 15 wherein the 
connection- less communications link comprises unstructured 

35 supplementary service data messages. 
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IS. The mobile station of Claim 15 wherein the 
telephone number comprises a telephone number of a calling 
party. 

5 20. The mobile station of Claim 15 wherein the 

telephone number conprises a telephone number of a called 
party . 

21. The mobile station of Claim 15 wherein the 
10 requested access provides audio playback of the tone data. 

22. The mobile station of Claim 15 wherein the 
requested access provides a text selection of the tone 
data. 
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